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Abstract – Image Processing is generally done in form of Signal 
Processing. In this images, pictures, video frame etc are given in 
Input form and the Output appears with certain set of features 
or parameters in relation to the input given. Edge Detection 
using Canny Technique is an set of Mathematical Functions 
whose main goal is to detect points in the Digital input i.e. image 
and detect how brightness changes variably , and where are 
discontinuities. Edge detection is an essential stage in processing 
the image. Mostly image-processing techniques consider the 
image as a two-dimensional signal then put standard signal-
processing techniques to it. Generally it means Digital Image 
being processed but analog and digital signals can also be 
processed. 
MATLAB processes and store intensity image as a unidirectional 
matrix and stores in it corresponding to one image pixel. Matrix 
used can be of class double and the data range [0,1] or class unit 
and  data range can be [0,255]. The elements in the intensity 
matrix represent various intensities, or gray levels, where the 
intensity 0 represents black and the intensity 1 (or 255) 
represents full intensity, or white. 
 The matrix can be of class double, in which case it contains 
values in the range [0, 1] or of class uint8, in which case the data 
range is [0,255]. The elements in the intensity matrix represent 
various intensities, or gray levels, where the intensity 0 
represents black and the intensity 1 (or 255) represents full 
intensity, or white. 
Index Terms – Canny Technique, Edge Detection, Scaling Vector, 
Fuzzy logic Toolbox 
1. INTRODUCTION 
In Image Processing the various Edge Detection Techniques 
are used. It can identify the changes in grey levels but usually 
is sensitive to the noise. Edge Detection is an trivial task in 
the image processing. Its main tools are pattern recognizing, 
image segmenting.  An Edge is an boundary in an image 
where variation varies sharply.  
 
 
Edges can be said as a set of curved lines segment where 
image brightness varies sharply. 
 
1.1 Canny Edge Detection:   
Canny edge Detection technique is a set of Mathematical 
functions whose main goal is to identify points in an digital 
image at which there are sharply brightness discontinuities. 
This technique uses the multi-modal algo to solve the edge 
detection. It is used to get beneficial information from 
different objects and decreases the amount of data being 
processed. [1].   
 
 
Fig1.  Canny Edge Technique 
 
Generally the dection is done by identifying the edge with a 
low error and then correctly identifying as many edges as can 
be idetified. Then the center needs to localised correctly. And 
then one edge should be kept for referenced only once. 
Gaussian method is used in it for calculation.[2] 
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1.2 Image Identification : 
Image intensification is an method that can enhance the look 
of an image or to improve quality of an image. It is used to 
make any image easy for analysis by any Person or a 
Machine. This technique is used at various places example 
Print Media, Satellite Image Processing, Medical Tools etc. 
When Image are intensified for Human Users, as in Internet, 
TV etc. The main task is to enhance its perpetual aspect i.e. 
Image quality or its appearance.  
 
5. IMAGE HISTOGRAM:  
A histogram is an graphical representation of an digital image 
in an tonal distribution manner. It helps in plotting the number 
of pixel an image is having for each tonal value.  
The horizontal axis i.e. the x-axis indicates the tonal 
variations whereas the y-axis i.e. vertical axis indicates the 
number of pixels in a specific tone. [5]. The intensity 
variation can be shown easily via this. 
 
It is exact representing  the distribution of numerical data. It is 
an estimate of the probability distribution of a continuous 
variable  It varies from a bar graph. To make a histogram, the 
first step is to bucket the various  values—that is, divide the 
whole range of values into a series of intervals—and then 
count the number of values falling into every interval. 
Histograms give a rough idea of the density of the distribution 
of the data, and generally for density estimating  
the probability density function of the underlying variable is 
used. [17]. 
2. EDGE VARIATION IN TECHNIQUE: 
The main task of detecting the Discontinuities and variable 
sharp edges is image brightness as it captures an trivial event. 
The discountinuities can be in: 
2.1 In Depth – The discontinuity can be in the depth of an 
image that we are processing. 
2.2  In surface Orientation : The various surfaces in the 
image can be shown in different manner example the Water 
and Air or hard surface or soft. Hence the surface varies the 
discontinuities occur. 
2.3 Material Properties : There are different material either 
Solid , Liquid and Gas that has different properties. The 
opaque or transparent material has to be shown in different 
way. 
2.4 Variation in  Science Illumination :The way the light 
illuminates varies in various circumstances ex- In a dark room 
illumination will be different and on a sunny day it will be 
different. [4].   
When two or more type of surfaces or any type of 
discontinuities combine the boundary is formed and 
connected edge may lead to discontinuities in surface 
orientation. Then applying Canny Edge Detection Technique 
can help us solve this complicated problem in an easy way. 
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4. STEPS IN EDGE DETECTION USING CANNY  
EDGE DETECTION TECHNIQUE: 
3.1. Filtering: Image is generally having certain unwanted 
random variations in their intensity values are called as noise. 
Some common random interruptions are removed as they 
create a tradeoff between edge strength and  amount of noise 
reduced. This is done by applying the Gaussian Filter to 
remove unwanted disturbances and remove the noise. 
3.2. Enhancement: To detect the edge , it is quiet important 
to evaluate the changes in intensity of the neighboring point. 
Then finding Intensity Gradient in the Image. Gaussian filter 
is used to smoothen the noise, but it will also smoothen the 
edge of image, that is regarded as the high frequency 
property. [25]. 
 3.3 Detection: Certain points in image have an nonzero value 
for an gradient and all points are not for an image therefore 
some new points to be added. Now applying  non-maximum 
suppression so that spurious response can be avoided. 
3.4Threshold : It helps in determining the criterion used for 
deciding the detection method. The Double Threshold is 
applied to determine potential edges.  This is accomplished 
by selecting high and low threshold values. If an edge pixel’s 
gradient value is greater than that of high threshold value, it is 
said as a strong edge pixel. If an edge pixel’s gradient value is 
less than the high threshold value and more than the lower 
threshold value, it is regarded as a weak edge pixel. If an edge 
pixel's value is least than the lower threshold value, it will be 
repressed. The 2 threshold values are evaluated and their 
definition will carry according to context. [16].  
3.5 Hysteresis: Finalizing the detection of edges by 
suppressing other edges that are weak and not linked to strong 
edges. there will be some debate on the weak edge pixels, as 
these pixels can either be extracted from the true edge, or the 
noise/color variations. To achieve an accurate result, the weak 
edges caused by the latter reasons should be removed. Usually 
a weak edge pixel caused from true edges will be connected to 
a strong edge pixel while noise responses are unconnected. 
IMAGE GRADIENT: It is a directional variation in the 
intensity or color of an image. It can be useful in extracting  
data from images. The edge direction angle is rotated to 1 of 4 
angles say vertical, horizontal and via the two diagonals (0°, 
45°, 90°,135°). An edge directing to each direction in every 
color region will be set to a particular angle value, for 
example θ in [0°, 21.5°] or [158.5°, 180°] maps to 0°. 
 HISTOGRAM: Its manipulation can be used for 
enhancement of an image that is done in image identification. 
It is used with an digital image that has levels in the range[0, 
L-1 i.e.  discrete function. [23] 
 CLUSTERING: It is a process of collecting the objects that  
are working in the similar manner.  
MATLAB: MATLAB stands for Matrix Laboratory. It is a 
high programming language for technical computation. It 
does computation, visual and program collectively in an easy 
manner to have an environment where problems and solutions 
are put in mathematical notation. [11]. 
 
 
Fig.2 Canny Edge Detection Technique 
 
1. 3. TYPE OF EDGE DETECTION 
2.1 Step Detection : Discontinuities can be find in any image 
using one dimensional signal is known as Step Detection 
Technique. 
2.2 Change Detection: If  Discontinuities in the edges i.e. an 
image is found over an time period , It is called as Change 
Detection. [8]. 
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6. APPLICATION OF IMAGE 
INTENSIFICATION USING 
CANNY TECHNIQUE IS:  
Image intensification is a technique that enhances the visual 
appearance of an image or to enhances the quality of it .It is 
used so that image  is suited for analysis by person or a 
machine. It is used in various areas like: 
5.1 Machine Learning/ Pattern Recognition: 
The statistical techniques that can enhance ability of computer 
to ―learn" (i.e.succesively enhance performance on a 
particular task) with data, without programming the program 
explicitly. 
 
5.2 Machine Vision/ Robotics: 
Images are used a lot in machine for recognition example as 
in Robotics or Artificial Intelligence ex Drones etc. The 
unmanned robots are used generally can use this technique for 
various data collection purposes. [5] 
 
5.3 Military: 
The world has seen large number of border issues between 
countries sharing boundaries, be it on land or in waters. So 
Image Intensification using Canny Technique can be used to 
take the images and store them in black and white so that the 
memory used will be less required.     
 
5.4 Medical Technique: 
The various processes i.e. X-Ray etc use the black and white 
images and they require exact image to be changed. Hence 
this technique can be useful in processing image. 
 
5.5 Satellite Image Processing: 
The Remote Sensing Satellite and Geo Stationary satellite are 
using this technique so that image can be processed and used 
in a better way. Example capturing the images in Agriculture 
Sector i.e.  of a field to view if crops composition. 
 
7. CONCLUSION 
In the discipline of computer vision, image processing is a 
fast moving field. Its success has been marked by 
technological advancement in digital imaging, Computer 
processors and storage devices. In this paper an attempt is 
made to review the image intensification using canny edge 
detection technique which is based on discontinuity intensity 
levels via MATLAB software. It help in detect the exact 
image without noise from the original image.The process of 
using canny technique is reviewed. There are certain 
challenges in evaluating the edges especially where two 
different surfaces collides and deciding the boundary of that 
area. Hence Canny technique via Matlab using Histograms 
provide us a good way to calculate the range of intensity of 
colored image. Problem with existing edge detection 
algorithm is it cannot customize the threshold. Canny 
algorithm used for flexible edge detection. Here user will 
pass high, low threshold values with image using derivative 
of Gaussian Operator. 
 
8. FUTURE SCOPE 
With pace of time new technology came into existence and 
changing rate of technology is very fast. In these days 
machine learning or deep learning and artificial intelligence 
are very popular. Besides this internet of things (IoT) is one of 
most booming and tremendous technology these days. As we 
can see the changing scenario of the world, internet becoming 
basic requirement of every person and play very crucial role 
in our daily life. In near future satellite usage and image 
processing will be done on large scale. We can adept these 
technology for further enhancement in networking to improve 
the diverse parameters. Applying an image intensification 
using canny edge detection algorithm via Matlab platform can 
decrease the amount of data to be processed and thence filter 
out information that is considered as less relevant, while 
preserving the trivial structural properties of an image. 
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